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A DIGITAL TELEVISION SYSTEM WITH RAPID CHANNEL SURFING 
BACKGROUND OF THE INVENTION 

Field Of The Invention 

The subject invention relates to digital television receivers, and more 
particularly, to channel "surfing" in digital television receivers. 

5 

Description Of The Related Art 

Ever since the advent of wireless (or infrared (IR)) remote control units for 
television receivers, users have used thesfe remote control units for scanning from channel to 
channel ("channel surfing") in order to find out what is being telecast on the various receivable 

10 channels. With analog television signals, a channel change is effected merely by tuning the 

tuner to the new channel, and the change from channel to channel is substantially instantaneous 
allowing the user to channel surf very quickly. However, with digital television signals viewed 
on a digital television receiver, once the tuner is tuned to the new channel, various operations ' 
must be performed before the television signal is viewable on the display. This may include 

15 decoding the received television signal in an MPEG-2 decoder. All of this additional 

processing results in a delay of, for example, 34 second or more, before a viewable image is 
presented on the screen of the television receiver after a channel change. This delay is 
fiiistrating to the channel surfer and hampers quickly scanning viewable channels. 

It is known to provide, in a digital television system, a separate channel 

20 containing mosaic views of all of the channels available in the digital television system. For 
example. International Patent Application No. WO 00/05886 discloses a navigation system for 
a multi-channel digital television system in which such a separate channel is tuned, decoded 
and a mosaic view is displayed on the television screen. A cursor, in the form of ai highlight, is 
moved to a selected mosaic view and the tuner is then switched over to the appropriate 

25 television channeL However, even with this system, there is a decoder delay when switching 
firom a particular desired channel to the mosaic views channel, and a decoder delay when 
switching from the mosaic views channel to the next desired channel. 
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SUMMARY OF THE INVENTION 
It is an object of the present invention to provide a method and apparatus for 
receiving digital television signals that enables a user to quickly change from channel to 
channel without being bothered by typical decoder delays. 
5 The above object is achieved in a digital television system comprising an input 

for receiving a plurality digital television signals; a first tuner coupled to said input for tuning 
to a selected one of said digital television signals capable of rendering a high quality video 
image; a first decoder coupled to said tuner for decoding said selected television signal; a video 
signal processor for processing said decoded television signal; and a display for displaying said 

10 decoded television signal, characterized in that said digital television system further comprises 
a second tuner coupled to said input for tuning to a separate television signal carrying mosaic 
views of all channels available in said digital television system, each of said mosaic view 
having a quality lower than that of digital television signals; a second decoder coupled to said 
second tuner for decoding said separate television signal carrying said mosaic views; a selector 

15 coupled to an output of said second decoder for selecting one of said decoded mosaic views; a 
video switch for altematively coupling outputs from said first decoder and said selector to said 
video signal processor; and a controller coupled to said first tuner, said selector and said video 
switch, said controller, in response to a channel change command, causing said first tuner and 
said selector to, in synchronism, switch to the same channel, and said video switch to 

20 temporarily switch to an output of said selector until said first decoder is able to provide a 
viewable image. 

Applicant has noted that when a user is channel surfing, he/she is typically only 
concerned with the overall content on each chaimel. As such, temporarily watching a low 
quality version of the channel is sufficient for the user to determine whether the content of the 

25 channel is potentially interesting. 

In the subject invention, in addition to the tuner and decoder which provides the 
signals for a television channel that a user is currently viewing, a separate tuner and decoder is 
used to tune to and decode the mosaic view signal in the background. When the user decides to 
change channels, the display is switched to a selector for selecting one of the decoded mosaic 

30 views. This selector, which is adjusted in synchronism with the main tuner, is then able to 
instantaneously provide a low quality image of the next channel for display, while the main 
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tuner/decoder switches to and decodes the corresponding new channel. When a viewable image 
is available, the display switches back to the main tuner/decoder. 

In a preferred embodiment of the subject invention, the digital television system 
further comprises an audio signal processing circuit for processing audio signals in a television 
5 signal, said audio signal processing circuit having a first input coupled to an output of said first 
decoder, and a second input coupled to an output of said selector; and at least one loudspeaker 
coupled to an output of said audio signal processing circuit for providing audio sounds 
corresponding to said audio signals, and said controller causes said audio signal processing 
circuit to switch to the output from said selector in synchronism with the switching of the video 
10 switch to the output from the selector. 

In this embodiment, audio signals from the selector are switched to by an audio 
signal processor, when the controller switches the video switch to the selector. Thereby, the 
user also immediately hears the audio signal of the selected channel immediately upon 
switching to the channel. 

15 hi a further embodiment of the subject invention, the separate television signal 

containing the mosaic view is a high definition television signal. Li this embodiment, the "low 
quality" of the mosaic view on display is mitigated. 

V* 

BRffiF DESCRIPTION OF THE DRAWINGS 
20 With the above and additional objects and advantages in mind as will 

hereinafter appear, the invention will be described with reference to the accompanying 
drawing, in which: 

The sole figure shows a block circuit diagram of the television system of the 
subj ect invention. 

25 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
As shown m the sole figure, the digital television system of the subject 
invention, includes an input for receiving digital television signals, shown as antenna 10. While 
an antenna is show, it should be understood that a variety of other sources may include cable, 
30 satellite, etc. The input is connected to a first tuner 12 for tuning to one of the digital television 
signals. A first decoder 14 is shown coupled to an output of the first tuner 12 for decoding the 

3 
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tuned digital television signal. The first decoder 14 may be, for example, an MPEG decoder 
which is known in the art. The output of the decoder 14 is applied, via a video switch 16, to a 
video signal processor 18 for processing the video signals supplied by the video switch 16. 
This known processing may include contrast and brightness adjustments, as well as 
5 adjustments of the color content of the video signals. A display driver 20 receives the 
processed video signals and applies driving signals to a display 22. 

The first decoder 14 fixrther provides audio signals, included in the selected and 
decoded television signal, to an audio signal processor 24. After processing, the audio signals 
are amplified in audio amplifier 26 and provided to loudspeaker(s) 28. 
10 A controller 30 is provided for controlling the first tuner 12, the first decoder 14, 

the video switch 16, the video signal processor 18, the display driver 20, the audio signal 
processor 24 and the audio amplifier 26. The controller receives user commands, via an 
infi-ared (IR) receiver 32, firom an IR remote control unit 34 operated by the user. 

The digital television system of the subject invention further comprises a second 
15 tuner 36 controlled to tune to a separate digital channel containing mosaic views of all the 

channels receivable by the digital television system. A second decoder 38 receives and decodes ^ 
the digital television signals fi-om an output fi-om the second tuner 36. A selector 40 receives 
the decodes mosaic views fi-om the second decoder 38 and selects one of the mosaic views. 
The selected mosaic view is applied to the video switch 16. The second tuner 36, the second 
20 decoder 38 and the selector 40 receive operating signals from the controller 30. 

In operation, under control of control signals firom the IR remote control unit 34, 
the controller 30 causes the first tuner 12 to tune to a selected digital television signal, the first 
decoder 14 to decode this selected digital television signal, the video switch 16 to supply the 
decoded television signal to the video signal processor 18 for display on the display 22. In 
25 addition, the controller 30 controls the audio signal processor 24 to process the corresponding 
audio signals fi"om the first decoder 14 in order that appropriate sound signals are generated by 
the loudspeaker(s) 28. At the same time, the controller 30 causes the selector 40 to select the 
mosaic view corresponding to the digital television signal selected by the first tuner 12. 

When the controller 30 receives a channel change command firom the IR remote 
30 control unit 34, for example, when the user desires to channel siurf, the controller 30 causes the 
first tuner 1 to tune to the next channel in accordance with the channel change conmiand. 
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Simultaneously, the controller 30 causes the selector 40 to select the corresponding mosaic 
view and the video switch 16 to switch to the output of the selector 40. If no further channel 
change commands are received by the controller 30, the controller 30 monitors the first 
decoder 14 and when a viewable unage is available, causes the video switch 16 to switch back 
5 to the first decoder 14. In the event that a fiirther chamiel change command is received, the 
controller 30 controls the first tuner 12 and selector '40 accordingly, while retaining the video 
switch 16 to receive signals firom the selector 40. 

In the embodiment as described above. Applicants note that when tuning to a 
new channel, while there is a delay in rendering the video signal, the audio signal is readily 

10 available (i.e., there are no I-frame packets for the audio, all audio packets being self- 
contained). Hence, there is no need to switch the audio signal. However, in the event that it is 
desired to switch the audio signal along with the video signal, as shown in the figure, an audio 
output fi-om the selector 40 as well as the audio output from the first decoder 14 are applied to 
an audio switch 42 controlled by the controller 30. An output from the switch then provides the 

15 input signal to the audio signal processor 24. As such, the controller 30 controls the audio 
switch 42 in synchronism with the video switch 16 such that when the video signal from the 
selector 40 is switched to the video signal processor 18, the audio signal from the selector 40 is 
switched to the audio signal processor 24. 

Numerous alterations and modifications of the structure herein disclosed will 

20 present themselves to those skilled in the art. However, it is to be understood that the above 
described embodiment is for purposes of illustration only and not to be construed as a 
limitation of the invention. All such modification which do not depart from the spirit of the 
invention are intended to be included within the scope of the appended claims. 
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CLAIMS: 

1 . A digital television system comprising: 

an input (10) for receiving a plurality of digital television signals; 
5 a first tuner (12) coupled to said input (10) for tuning to a selected one of said 

digital television signals capable of rendering a high quality video image; 

a first decoder (14) coupled to said first tuner (12) for decoding said selected 
television signal; 

a video signal processor (18) for processing said decoded television signal; and 
10 a display (22) for displaying said decoded television signal, 

characterized in that said digital television system further comprises: 

a second tuner (36) coupled to said input (10) for tuning to a separate television 
signal carrying mosaic views of all channels available in said digital television system, each of 
said mosaic views having a quality lower than that of said digital television signals; 
15 a second decoder (38) coupled to said second tuner (36) for decoding said 

separate television signal carrying said mosaic views; 

a selector (40) coupled to an output of said second decoder (38) for selecting 
one of said decoded mosaic views; 

a video switch (16) for altematively coupling outputs Jfrom said first decoder 
20 (14) and said selector (40) to said video signal processor (18); and 

a controller (30) coupled to said first tuner (12), said selector (40) and said 
video switch (16), said controller (30), in response to a channel change command, causing said 
first tuner (12) and said selector (40) to, m synchronism, switch to the same channel, and said 
video switch (16) to temporarily switch to an output of said selector (40) until said first decoder 
25 (14) is able to provide a viewable image. 

2. The digital television system as claimed in claim 1, wherein the digital 
television system fiirther comprises: 

an audio signal processing circuit (24) for processing audio signals in a 
teleyision signal; 

30 an audio switch (42) having a first input coupled to an output of said first 

decoder (14), a second input coupled to an output of said selector (40), and an output coupled 

6 
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to an input of said audio signal processing circuit (24); and 

at least one loudspeaker (28) coupled to an output of said audio signal 
processing circuit (24) for providing audio sounds corresponding to said audio signals, 

and wherein said controller (30) causes said audio switch (42) to switch to the 
5 output from said selector (40) in synchronisni with the switching of the video switch (16) to the 
output from the selector (40). 

3, The digital television system as claimed in claim 1, wherein the separate 

television signal containing the mosaic view is a high definition television signal. 
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ABSTRACT 

A digital television system includes a first* tuner and first decoder for tuning to 
and decoding a selected digital television signal. A second tuner and second decoder are 
5 included for tuning to and decoding a separate digital television signal containing mosaic views 
of the receivable television signals. Upon a channel change cotnmand, first tuner is tuned to the 
new chaxmeL Simultaneously, the output firom the second decoder corresponding to the new 
channel is applied to the display. As such, the new channel is available for immediate viewing 
without waiting during the typical decoder delay. 
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